An adequate approach to reducing school absenteeism should focus on medical absenteeism as this is the most prevalent form of school absenteeism. The objective of this study is to explore the health condition of pre-vocational secondary students with extensive medical absenteeism from a biopsychosocial perspective. Data were obtained from medical assessments and Strengths and Difficulties Questionnaires (SDQs) of students with medical absence above threshold criteria (i.e. reported sick four times in 12 school weeks or more than six consecutive school days) who were referred to a youth health care physician. The results showed that the students had a mean absence rate of 14% in 12 school weeks. Of all students, 43.5% had a diagnosed disease and 81.5% had problems such as physical complaints not yet diagnosed, psychosocial problems, lifestyle problems and sleeping difficulties. Four groups could be distinguished: 13.4% with a diagnosed disease and no problem, 30.1% with a diagnosed disease and a problem, 51.5% with a problem and no diagnosed disease and 5.1% without a diagnosed disease or problem. Significantly higher scores of the Total difficulties-scale on the SDQ were found (mean 10.5; SD 5.8) in the study group, compared to a reference group (mean 9.1; SD 4.9). In conclusion, this study shows that when using the aforementioned criteria for extensive medical absenteeism to intervene with the absence, students with a mean absence rate of 14% in 12 school weeks are identified. If there was a diag-
Introduction
School absenteeism can lead to a lower level of education or even to school dropout [1] - [4] . Low educational level and school dropout are both strongly associated with extensive risk behaviour (e.g. alcohol consumption, smoking, lack of exercise) [5] [6], a higher prevalence of mental problems and chronic health issues [7] - [10] , and higher mortality rates [11] - [16] . Health outcomes, therefore, can be improved by optimizing educational opportunities [17] . Recently, Hawkrigg and Payne [18] proposed an approach to tackle prolonged school absenteeism. As they pointed out, the risk of associated long-term adverse health outcomes can be lowered by diagnosis and management of specific physical and mental health problems and facilitation of school attendance.
Often, a distinction is made between unexcused (truancy) and excused school absenteeism. The latter is mainly due to sickness reporting, so called medical absenteeism, and may be related to chronic somatic and psychiatric diseases. When these diseases are present, absenteeism appears to be commonly due to physical complaints and stress. It may also be caused by a low threshold for reporting sick, or by more complex causes such as psychological, family or social problems [4] . Moreover, medical absenteeism is associated with risk behaviours [19] . An absence rate of >20% of the school year is strongly associated with psychiatric diseases, especially depression and anxiety [20] . Considering these research outcomes, a broad perspective on medical absence is needed.
In the Netherlands, the approach to reducing school absences centers primarily on truancy. Although at least half of school absenteeism is related to medical absenteeism [21] , an approach for addressing medical absenteeism is not yet available. Medical absenteeism is not an area of responsibility of Compulsory Education. The attendance officer has no legal duty to enforce the law in case of excused absenteeism and lacks medical expertise to interpret medical absenteeism correctly. It is the school's authority to decide how to deal with it. In some countries schools decide that sick reports must be verified by an appropriately licensed medical professional in order to be accepted, regardless of the length of absence. However, in the Netherlands, medical professionals are not allowed to make statements about medical conditions or learning abilities. Medical absenteeism from school thus results solely from parental sick reporting. Therefore, the Youth Health Care department [22] [23] of the Regional Public Health Service West Brabant has developed the intervention "Medical Advice for Sick-reported Students", abbreviated as MASS (see Box 1) [24] , in collaboration with secondary schools. Schools actively identify students with medical absence above well-defined threshold criteria: reported sick four times in 12 school weeks or more than six consecutive school days (the MASS-criteria). As there are no standards for such criteria, these criteria are based on the results of a preliminary study [24] and expert agreement. After referral, youth health care physicians (YHCPs; the Dutch specialism for preventive paediatric primary care) look for factors that contribute to the students' medical absenteeism, using a biopsychosocial perspective [25] [26] . The biopsychosocial perspective is based on a conceptual model that assumes that psychological and social factors must also be included along with the biologic in understanding a person's physical complaint, medical illness or disorder. A management plan is then designed together with student, parents and school, and with curative professionals, if applicable, aimed to optimize students' health and maximize students' participation in school activities.
Implementation of MASS started at pre-vocational secondary schools, for two reasons. First, in the Nether-Box 1. Description of the Dutch intervention "Medical Advice for Sick-Reported Students", abbreviated as MASS.
lands, medical absenteeism is more prevalent at this educational level [21] . Secondly, school dropout occurs more frequently at this educational level because pre-vocational secondary students cannot fall back on a lower level of education. As they often demonstrate behavioural problems [27] and problems with planning [28] , which prevent their catching up when fallen behind, school absenteeism therefore has serious consequences for them. The objective of this study is to explore the health condition and socio-demographic characteristics of those students who met the MASS-criteria, from the biopsychosocial perspective of youth health care.
Methods

Setting
Since 2010, MASS has been implemented in Dutch mainstream secondary schools in the region West Brabant, in the Netherlands. This study is part of the research project on the MASS intervention.
Study Group
The students were selected from 7 pre-vocational secondary schools which had applied the MASS intervention and consisted of 493 students who met the MASS-criteria and had been referred to the YHCP over the course of school year 2011-2012. If any student received two or more separate referrals over the data collection period, only data associated with the first referral were included. Of all students referred to the YHCPs 336 gave permission to use the information about their health condition and 256 students filled in the Strengths and Difficulties Questionnaire (SDQ).
Data Collection Procedure
Data were obtained from the medical assessments. The YHCPs filled out a registration form about the student's health condition. At the end of the consultation written informed consent was obtained from students and parents to participate in the study. Additionally, students were asked to complete the Strengths and Difficulties Questionnaire [29] [30] (SDQ) at home. Data from YHCP files and school files were used to identify socio-demographic characteristics and to determine the absence rate.
The MASS intervention consists of an integrated approach in a public health setting. MASS provides a clear framework in which schools, in direct collaboration with YHCPs, are able to reach students and their parents, discuss aspects of the student's medical absence, and design and monitor a management plan that aims to optimize students' health and maximize students' participation in school activities. In summary, the aim of the MASS intervention is to limit the absenteeism by arranging appropriate care, educational adjustments and adequate support for students and parents. A systematic routine is followed.
Step 1 School's policy:
The school communicates with students and parents about the new policy in case of absenteeism because of medical reasons.
Step 2 Referral to the YHCP: Students with extensive medical absence are identified by school by using well-defined threshold criteria: reported sick four times in 12 school weeks or more than six consecutive school days (the MASS-criteria). Meeting the criteria always leads to a referral to the YHCP for student and parents.
Step 3 Consultation of student and parents with the YHCP: During the interview and medical assessment YHCPs look for biological, psychological and social factors that contribute to the students' medical absenteeism. The YHCP identifies whether there is a specific somatic or psychiatric diagnosis to account for the absence. If the diagnosis is clear the focus will be on optimising the (adherence to) treatment. In cases of frequent physical complaints and psychosocial problems with no clear medical diagnosis (yet), the YHCP considers diagnostics, and looks for family and school related factors, as well as health risk behaviours and lifestyle aspects that contribute to the physical complaints and psychosocial problems. If needed, the YHCP refers to a medical specialist or a psychosocial support network. A management plan is then designed together with student, parents and school, and with curative professionals, if applicable. This plan includes agreements on cure, care and school attendance.
Step 4 Monitoring the management plan: School and YHCP monitor the execution of the management plan.
Description of the Measurements
Health condition: By means of diagnostic interview and medical examination, the YHCPs identified and registered all determinants of medical absenteeism, both diseases and problems. Based on this procedure, a student could receive more than one classification in the domain of diseases and/or problems. Diseases were registered in open fields and categorized by expert agreement afterwards. Physical complaints, sleeping difficulties, lifestyle problems, and psychosocial problems, all categorized by protocol in child-related, family-related or schoolrelated problems, were registered by checking the boxes on the registration form. The YHCPs were trained in using the registration form. Peer evaluation took place monthly to standardize the scoring method. The categorization and description of the health condition are presented in Table 1 . Psychosocial problems were also identified using the student's version of the SDQ. The SDQ is a standardized measure covering the most important domains of psychopathology in children and adolescents (4 -16 year old), and is used as a valid instrument for early identification of psychosocial problems [31] - [33] . The questionnaire is divided in five subscales (5 items per scale): emotional problems, conduct problems, hyperactivity-inattention, peer problems and prosocial behaviour. On the basis of the four problem scales a total difficulty score can be calculated.
Socio-demographic characteristics: Students' ethnicity was determined and categorized on the basis of the country of birth of both parents and student. The level of social deprivation in the neighbourhood was assessed by postal code, using the classification in seven groups by the Dutch Institute for Social Research [34] , 1 indicating highest level of deprivation and 7 the lowest. Three categories were used: high deprivation (1 through 3), medium deprivation (4) and low deprivation (5 through 7). Including constipation, tired, headache, abdominal pain, musculoskeletal complaints, menstrual problems, pregnancy, and unexplained physical complaints.
6) Sleeping difficulties
Including problems with falling asleep or sleeping through the night.
7) Lifestyle problems
Including poor diet, going to bed too late, much computing, poor personal care, lack of exercise or relaxation, substance use.
8) Child-related psychosocial problem a
Including past experiences or traumas (such as the death of a loved one, the child or a relative have been sick or have had an accident), personality (such as less strength of character, anxiety).
9) Family-related psychosocial problem a Including (threatening) divorce, poverty, unemployment, addiction, serious and/or chronic illness of a relative, substance abuse, neglect, or child kept at home to take care of a relative.
10) School-related psychosocial problem a Including bullying, learning or motivation problems, trouble some relationship with a teacher or fellow-students.
a Emotional and behavioural problems. The categorization followed the origin of the problem, as indicated by the YHCP.
Medical absenteeism: Medical absenteeism was calculated as the total number of absence days per 12 school weeks, which is equivalent to 60 school days, prior to consultation date. For this purpose, routinely collected school attendance data were used.
Ethical Approval
The research protocol was approved by the Medical Ethics Committee of the University Hospital Maastricht and Maastricht University (Dossier number 11-4-070.6/ivb).
Statistical Analysis
Descriptive statistics were used to analyse the health condition and socio-demographic characteristics of the students. Pearson's chi-squared tests and Student's t-test were used to study the difference in SDQ scores between the study group and a reference population.
Results
Socio-Demographic Characteristics and Absence Rate
The school population consisted of 4159 students, 2078 (50%) of those male students and 2080 (50%) female students. The number of students was evenly distributed over the 4 school years. Nearly 12% (493 students) of the school population participated in the study. The study group consisted of 218 (44.2%) male and 275 (55.8%) female students. Of the study group, 152 (31.2%) students were in the second school year, 124 (25.3%) were non-Western immigrants, and 89 (18.3%) students lived in a highly deprived neighbourhood. The mean age of the students was 15.05 years (SD1.26). The mean number of absence days was 8.4 (SD6.60; range 1 -45), which is equivalent to a rate of 14%. The results are presented in Table 2 .
The Health Condition
Diseases and problems: Of all students referred to the YHCPs 336 gave permission to use the information about their health condition. The YHCPs indicated that 146 (43.5%) of these students had one or more diagnosed diseases, and 274 (81.5%) had one of more problems. Table 3 shows how often the YHCPs noted diseases and problems. The percentages do not add to 43.5% (for disease) and 81.5% (for problem) since several diseases or problems may relate to the same student. According to whether or not the student had a disease and/or problem, four groups could be distinguished: 13.4% of the students had a disease and no problem, 30.1% had a disease Over-represented in the study group, compared to the school population. and a problem, 51.5% had a problem and no disease and 5.1% had neither a disease nor a problem. The various groups are shown in Figure 1 . Table 4 . For the SDQ, there is no gold standard for the Dutch adolescent population yet. Therefore, the findings were compared to those of the Dutch National Youth Monitor in the region of West Brabant 2011 [35] . Student's t-tests revealed significant differences between the study group and the reference population, with higher means for the students with medical absenteeism on total difficulties, and on two subscales, emotional symptoms and prosocial behaviour. In relation to peer problems, significant difference appears only with the female students. With reference to the SDQ-scale Total difficulties, the results of the Chi-square tests (Male: χ 2 = 6.78, df = 2, p ≤ 0.05; Female: χ 2 = 48.4, df = 2, p ≤ 0.01) show that there are significant differences between the study group and the reference population, indicating that the study group more often has a border range (10.5% versus 8.0%) and an elevated score (9.8% versus 2.9%).
Psychosocial problems as measured by the Strengths and Difficulties Questionnaire (SDQ): Of all students referred to the YHCPs 256 students filled in the Strengths and Difficulties Questionnaire (SDQ). The results of the SDQ are presented in
Discussion
This study explores the health condition, from a biopsychosocial perspective, and the socio-demographic characteristics of Dutch pre-vocational secondary students who were referred to a youth health care physician (YHCP) because of extensive medical absenteeism: reported sick four times in 12 school weeks or more than six consecutive school days.
Regarding health condition, the study showed that 43.5% of the students had a disease, and 81.5% had problems such as physical complaints not yet diagnosed, psychosocial problems, lifestyle problems and sleeping difficulties that caused clinically significant functional impairment as they resulted in absenteeism.
Of all students in our study group, about a third (24% chronic physical and 8.3% mental diseases) suffered a chronic disease. Since our study group was comprised of 12% of the school population, this means that about 4% of the school population had a chronic disease and met the MASS-criteria. Given that in the Netherlands, in regular education about 12% of all children has a chronic disease [36] [37] , it can be assumed that most of the students with a chronic disease did not meet our criteria of extensive absence. This suggests that having a chronic disease does not mean that you are absent from school that much necessarily. Maybe they do receive optimal care, and therefore they are able to participate in school. It is known from research that having a chronic disease does not mean that it is necessarily to be absent from school more than average [4] .
However, 40.4% of the students in our study had physical complaints, and 34.9% of the students had childrelated, 33.9% family-related and 18.8% school-related psychosocial problems. Physical complaints and psy- chosocial problems may be related to a disease not yet diagnosed, the preclinical stage [38] . It often takes some time to break through ("growing into deficit"). Given that most of mental diseases emerge during adolescence and early adulthood and the median age of onset of all mental diseases is approximately 14 years [39] , it is likely that some of our students go through psychological problems that do not yet cluster into a psychiatric diagnosis. Unmet need for treatment of mental problems is a major issue [40] , possibly because most adolescents do not visit a physician when experiencing complaints or psychosocial problems [41] . In a previous study, Jones found that 45% of the students with an absence rate of more than 20% over three consecutive school terms had psychiatric disorders [20] . In our study, students with a mean absence rate of 14% over one school term were included. When using the MASS-criteria for intervening in medical absence, at least some of these students can be identified in an early stage, which may prevent severe mental disease later. Four groups could be distinguished according to whether or not the student had a disease and/or problem. In case of extensive medical absence, a disease will primarily be put forward as a cause. Therefore the groups are presented in the following order:
The first group (13.4%) consisted of students who had a diagnosed disease without problems. In cases of chronic diseases, school absenteeism may indicate that the disease is not being managed appropriately [4] [18] . More proper treatment and care can contribute to reducing medical absenteeism [4] . In cases of an injury or a temporary disease such as flu, absenteeism may be inevitable.
The second group of students (30.1%) had a diagnosed disease and problems. Kearney already found that in cases of having a disease, medical absenteeism is often due to psychological, family or social problems [4] . Having a chronic disease can be stressful for children, their parents, and their environment [42] . Issues such as experiencing the disease, feeling different from their school friends, lacking confidence to deal with their complaints at school and lagging behind in school work, may put up barriers for going to school.
In the third group (51.5%) the YHCPs indicated that medical absenteeism was most often caused by problems rather than diseases. The presence of psychosocial problems was confirmed by the significantly higher mean scores of SDQ total difficulties scales in the study group. Lenzen already demonstrated that medical absenteeism is positively associated with emotional and behavioural problems [43] . The nature of the problems appears to be diverse, when looked at from a biopsychosocial perspective: psychosocial problems, physical complaints, sleeping difficulties and lifestyle problems can be the underlying reasons for medical absenteeism. Medical expertise is needed in order to make diagnostic considerations for the early detection of developing physical and mental diseases as they usually progress over a period of time and have a pre-clinical phase and first symptoms [38] . This specific medical expertise is the additional value of YHC, because it is not available directly at Dutch schools.
The fourth group (5.1%) consisted of students who according to the YHCPs suffered neither disease nor problem. A conflict between student and parents sometimes precedes reporting sick. Moreover, the medical absenteeism may be due to a low threshold for reporting sick, although this may occur in all four groups [4] .
Regarding socio-demographic characteristics, students visiting the second school year and female students were over-represented in the study group. In the Netherlands, medical absenteeism is the highest in the lowest school years [21] . It is known from research that there is a higher prevalence of medical absenteeism among female students [19] .
Regarding the size of the absence, this study showed that the students had a mean absence rate of 8.4 days in 12 school weeks, which is equivalent to 14%. Jones et al. [20] stated that a school absence rate of over 20% cumulatively over several school terms is problematic for a child's development. The criteria chosen beforehand in our study seem to identify students with a "not-yet-problematic" absence rate. The MASS intervention offers potential to approach them more adequately at this early stage and thereby possibly prevent future problematic medical absenteeism. Future research is recommended to further study whether even better criteria can be developed and whether for these students, problematic medical absenteeism may be predicted or prevented.
This study knows some limitations. First, inclusion in this study was linked to the application of an intervention. This requires serious commitment of school personnel who is involved in identifying and referral of the students who meet the criteria. It is therefore quite conceivable that not all students have been identified, and that referral to the YHCP may be influenced by the personal vision of the school personnel. Second, the study took place in Dutch schools for pre-vocational secondary education in West Brabant, the Netherlands. Consequently, the findings may not be fully generalizable. Third, since only the results of YHCPs' first consultations are included, there may be underreporting of more personal factors contributing to the absence. Practice has taught that, in particular, issues of lifestyle and family are not easy to address in one consultation.
Conclusion
This study shows that when using the MASS-criteria to intervene with medical absence, students with a mean absence rate of 14% are identified. Looking at their health condition from a biopsychosocial perspective, it shows that in 43.5% of the cases there is a diagnosed disease, and if this is the case, two-third of the students also experienced additional problems. In 81.5% of the cases, the medical absenteeism presents students with problems. The largest group consists of students who have problems without a diagnosed disease. The great di-versity of problems calls for a personalized approach from a biopsychosocial perspective, including medical expertise. This will allow emerging mental and physical diseases, social and lifestyle problems to be distinguished.
What Is Already Known on This Topic?
• School absence due to sickness reports, so called medical absenteeism, is related to diseases, psychosocial problems, risk behaviour and a low threshold for reporting sick.
• A "problematic" medical absence rate of >20% of the school year is frequently associated with psychiatric illness, especially depression and anxiety.
What This Study Adds?
• In this group of pre-vocational secondary students with a mean medical absence rate of 14% in 12 school weeks, 43.5% of them has a disease and 81.5% has problems such as physical complaints not yet diagnosed, psychosocial problems, lifestyle problems and sleeping difficulties.
• If a diagnosed disease was found, two-third of the students in the study group also experienced additional problems.
• In cases of problems, a broad perspective including medical expertise should be applied to distinguish between emerging mental and physical diseases, psychosocial and lifestyle problems.
